All global genera of the fly family Conopidae are revised here. A cladistic analysis of 117 morphological characters recorded from 154 species, including representatives of 59 genera and subgenera, recovers a phylogenetic hypothesis for the family. This hypothesis is used as the basis of a new classification for the family. Both Sicini and Zodionini are removed from Myopinae and elevated to subfamilial status. A new tribe, Thecophorini, is proposed within Myopinae to accommodate Thecophora, Scatoccemyia, and Pseudoconops. Two genera, Pseudomyopa and Parazodion, are removed from Dalmanniinae and placed in Myopinae and Zodioninae, respectively. Conopinae is divided into 11 tribes, seven of which are newly described (Asiconopini, Caenoconopini, Gyroconopini, Microconopini, Neoconopini, and Siniconopini). Some examined species are transferred to different or new genera and subgenera. A new genus, Schedophysoconops gen. nov., and subgenus Asiconops ( Aegloconops) subgen. nov. within Conopinae are described. A review of character evolution and phylogeography is included in light of the new classification. A catalogue of all genus-group names is included with new emendations noted.
INTRODUCTION
Members of the family Conopidae are found in every part of the world excluding Antarctica and the Pacific islands. The complete life history of most species is unknown, but in instances where it is known, the larvae are obligatory endoparasitoids of other insects. Aculeate Hymenoptera, crickets, and cockroaches have been confirmed as hosts. The most important economic and ecological impact of species of Conopidae is likely to be their deleterious effect on populations of hymenopteran pollinators (Freeman, 1966; Mei, 1999) . Conopidae have been the subject of biological research with regard to host-parasite relationships (e.g. Schmid-Hempel, 2001; Otterstatter, 2004) , mimicry (e.g. Waldbauer, 1988) , and hilltopping mating behaviour (e.g. Mei, Gibson & Skevington, 2010) . Little research has been conducted on the phylogenetic relationships between members of Conopidae.
Species of Conopidae have been the subject of sporadic, but considerable taxonomic effort over the past 250 years. Species of Conopidae were among the original species descriptions of Linnaeus (1758 Linnaeus ( , 1761 . The major figures in 18th and 19th century insect taxonomy all contributed in some way to the systematics of Conopidae, including Fabricius (1775 Fabricius ( , 1781 Fabricius ( , 1787 Fabricius ( , 1805 , Latreille (1797 Latreille ( , 1802 , Say (1823 Say ( , 1829 , Robineau-Desvoidy (1830 , Wiedemann (1830) , Macquart (1834 Macquart ( , 1835 Macquart ( , 1840 Macquart ( , 1843 Macquart ( , 1846 Macquart ( , 1851 , Rondani (1843 Rondani ( , 1845 Rondani ( , 1856 Rondani ( , 1857 Rondani ( , 1865 , Bigot (1859 Bigot ( , 1887 , and Loew (1847 Loew ( , 1853 Loew ( , 1863 Loew ( , 1866 . It was Williston (1882 Williston ( , 1883 Williston ( , 1885 Williston ( , 1888 Williston ( , 1892a Williston ( , b, 1893 , however, who produced the first major works focused on members of Conopidae. Meunier (1899 Meunier ( , 1912 Meunier ( , 1916 described the first confirmed fossil specimens of Conopidae. Kröber took a global approach, describing over 20 genera and 200 species in a series of 39 taxonomic papers (e.g. Kröber, 1915a Kröber, , 1936 Kröber, , 1939a Kröber, , 1940a published in the first half of the 20th century. The Afrotropical and Oriental regions were given early taxonomic attention by Brunetti (1912 Brunetti ( , 1923 Brunetti ( , 1925a Brunetti ( , b, c, d, 1929 and Chen (1939) , respectively. Early regional taxonomic revisions were completed for Stylogaster Macquart, 1835 (Aldrich, 1930 Lopes, 1937) and Dalmannia Robineau-Desvoidy, 1830 (Bohart, 1938) . Conopidology in the second half of the 20th century was dominated by the work of Camras. Working on all subfamilies, from all parts of the world, Camras described over a dozen genera and subgenera and 150 species in over 40 publications (e.g. Camras, 1953a Camras, , 1955b Camras, , 2000 Camras, , 2008 . Smith also contributed to our present knowledge of Conopidae, mainly through his contributions to world catalogues (1969, 1975, 1980, 1989) . Stuke has also been prolific, contributing a handful of new descriptions and revisions, as well as numerous regional faunal lists (e.g. Stuke, 2003 Stuke, , 2004 Stuke, , 2005 Stuke, , 2008 . The most important taxonomic work on Conopidae in the past 20 years is the revision of Australian species by , in which five new genera and one new subfamily are described.
Current catalogues (Camras, 1965; Papavero, 1971; Smith, 1975 Smith, , 1980 Smith, , 1989 ) offer a combined list of nearly 800 valid, extant species of Conopidae, organized into five subfamilies and 56 genera and subgenera. Zimina (1960 divides the subfamilies Conopinae and Myopinae each into four tribes based on species found in the former USSR. Some of the subsequent regional catalogues (Camras, 1965 (Camras, , 2000 (Camras, , 2001 Papavero, 1971; Smith, 1980; Smith & Peterson, 1987) have adopted this tribal classification, each with varying degrees of modification. A summary of these tribal classifications is given in Table 1 . Due to their geographical focus, none of these previous classifications includes all world genera of Conopidae.
Biogeographical theories for Conopidae are practically non-existent. This is probably due to the lack of a robust classification. While some genera (e.g. Physocephala Schiner, 1861) are found globally, others are more limited in their range. For example, 13 genera of Conopidae are endemic to Australia . To properly revise the present classification, as many genera, both global in range and locally endemic, as possible must be examined and included. Only then can biogeographical hypotheses be formulated for Conopidae.
Identification tools for Conopidae are limited to particular regions. Keys to genera exist for most geographical regions (Chvála, 1961; Smith, 1969; Zimina, 1970 Zimina, , 1975 Smith & Peterson, 1987; Skevington, Thompson & Camras, 2010) , excluding the Oriental and Afrotropical regions. There presently exists no identification key to world genera of Conopidae.
Previous phylogenetic analyses based on molecular and morphological data (Gibson, Skevington & Kelso, 2010 , 2012 hypothesize at least five monophyletic subfamilies of Conopidae: Conopinae, Dalmanniinae, Myopinae, Stylogastrinae, and Zodioninae. These analyses offer characteristic apomorphies for clades including each subfamily as well as clades showing relationships between subfamilies. While suites of characters are proposed that vary within subfamilies, the taxon sampling of these previous studies does not allow conclusions to be drawn about character evolution within subfamilies. Existing characters must be supplemented with new characters selected to clarify phylogenetic relationships within subfamilies of Conopidae. Gibson et al. (2012) conclude that members of Zodion Latreille, 1797 and Parazodion Kröber, 1927 form a monophyletic clade that is sister to Conopinae. This hypothesis differs from the traditional placement of Zodion within Myopinae and Parazodion within Dalmanniinae. The placement of Parazodion within Dalmanniinae is based almost exclusively on the shape of the female terminalia (e.g. Camras, 1953a) . The analyses of Gibson et al. (2012) suggest that the terminalia of Dalmannia and those of Parazodion represent independent modifications of female abdominal segment 7. Baruerizodion Papavero, 1970 and Pseudomyopa Pearson, 1974 were not included in the analysis of Gibson et al. (2012) but have been included in Dalmaniinae based mainly on the female terminalia.
Two genera of Conopidae are currently subdivided into subgenera. Physoconops Szilady, 1926 is divided into seven subgenera (Camras, 2004) , with subgeneric status uncertain for four Afrotropical species (Smith, 1980) . Gibson et al. (2012) indicate that Physoconops (sensu lato, s.l.) represents a monophyletic clade, but only three species and two subgenera are tested in that analysis. Conops Linnaeus, 1758 is divided into six subgenera (Camras, 2000) . Gibson et al. (2012) include five species and three subgenera of Conops. Each subgenus is recovered as monophyletic, but Colour of body structures is often employed in identification keys and phylogenetic analyses of insects. Even highly distinctive coloration, however, can be highly variable within some species of Diptera (Holloway, 1993; Costa, Rohde & Valente, 2003) . Instances have been recorded where coloration is dependent on season and temperature (Costa et al., 2003; Martín-Vega & Baz, 2011) . This is particularly emphasized in species with wide geographical ranges (Holloway, 1993) . In Conopidae, in particular, this has led to the description of a number of species complexes that include two or three species that vary only in colour with intermediate colour morphs often noted (e.g. Camras, 1953b) . For this reason, in this analysis, only instances of non-variable colours (e.g. wing pattern) are used as the basis of phylogenetic comparison.
Size measurements of various anatomical structures are also commonly employed in identification keys and phylogenetic analyses of Diptera. While overall body length and absolute size of some structures are somewhat indicative of some genera of Conopidae, they are highly variable even within species. This may be due to the parasitoid nature of Conopidae. Past research has indicated that adult parasitoid body size is dependent on the size of the host (Kitthawee, 2000) . To counteract the problem of variable absolute body measurements, only relative size comparisons between structures are used to determine morphological character states in this analysis.
REGARDING CAENOCONOPS, CHRYSIDIOMYIA,
AND CALLOSICONOPS Evenhuis, Pape & Pont (2008) include Caenoconops in their list of post-1930 genera for which type species had not been designated. They determine that the proper authorship for the genus is Caenoconops Anonymous in Imperial Institute of Entomology, 1940 , and that the type species is Ca. subapicalis Kröber, 1939a . They state that Smith's (1980) designation of Ca. rhodesiensis as the type species is incorrect. Evenhuis et al.' s explanation, while clear, is complicated by a pair of prior taxonomic publications. Kröber (1939a) designates Conops bicolor as a junior synonym of Caenoconops rhodesiensis, itself originally described in Conops by Brunetti (1925a) . Camras (2000) proposes a series of changes to classification: he notes that the specimens of Ca. rhodesiensis Australoconops perbellum (Kröber, 1939b) Australia (WA) 1M (CNCD28476); 2F (JSS25308, JSS25307)
Australoconops phaeomeros
Schneider, 2010
Australia (QLD) 1M (JSS19800); 1F PT (JSS25357)
Australoconops unicinctus (Kröber, 1939b) Australia (ACT, NSW, QLD, WA) 2M (JSS25304, JSS25479); 2F (JSS25305, JSS25306)
Brachyceraea brevicornis

Loew, 1847
Iran, Lebanon 1M (JSS25476); 1F (JSS25477)
TSP
Caenoconops bicolor South Africa 1M (JSS25474); 1F (JSS25475)
Caenoconops claripennis (Camras, 1962b) Nigeria 1F HT (JSS25472)
F only
Caenoconops friedbergi
Camras, 2000
Kenya 1M HT (JSS25473)
M only
Camrasiconops ater (Camras, 1961) Australia (NSW, QLD) 1M (JSS19801); 1F (JSS25356)
TSP
Chrysidiomyia hirsuta (Kröber, 1940a) Australia (WA)
1M (JSS25482)
Chrysidiomyia rufa Kröber, 1940a Australia ( (Kröber, 1930) Indonesia (W. Java) 2M (JSS25431, JSS25429); 2F (JSS25430, JSS25428) Physoconops (Physoconops) obscuripennis (Williston, 1882) Canada (BC), USA (AL, DE) 2M (JSS25420, CNCD79877); 2F (JSS25427, CNCD79878) TSP Physoconops (Physoconops) sepulchralis (Brunetti, 1912) 
India
1M (JSS25424)
Physoconops (Shannonoconops) apicalis Camras, 1955b Brazil 1M (CNCD79879) Camras, 1962b Kenya, Zambia 3F (JSS25384, JSS25423, JSS25425)
TSP
Physoconops notatifrons
F only
Physoconops quadripunctatus (Kröber, 1915d) South Africa
1M (JSS25426)
Physoconops rhodesiensis (Brunetti, 1925a) South Africa 1M (JSS25418); 1F (JSS25419) Kröber, 1939a , which is now a junior synonym of Ca. bicolor , by subsequent designation of Anonymous in Imperial Institute of Entomology (1940) . The other valid species are Ca. claripennis and Ca. friedbergi, with rhodesiensis currently placed in Physoconops.
Pleurocerina brevis
Also as part of their effort to clarify type species for genus group names, Evenhuis et al. (2008) note that the original description of Chrysidiomyia Kröber, 1940a was a nomen nudum. The Australian catalogue of Smith (1989) is the first to include a type species and therefore the correct authorship is Chrysidiomyia Smith, 1989 .
Following examination of many specimens, proposes that the differences between Chrysidiomyia and Callosiconops included by Kröber (1940a) in his original descriptions are not sufficient to justify separate genera and synonymizes them. Unfortunately, she chooses Callosiconops as the junior synonym, despite the correct author-date of Chrysidiomyia being Smith, 1989 . This error is corrected here with Chrysidiomyia Smith, 1989 considered a junior synonym of Callosiconops Kröber, 1940a .
PARSIMONY ANALYSIS
All characters were equally weighted and treated as unordered and non-additive. Unknown character states were included as '?' in the matrix. Parsimony analysis was conducted using TNT (v1.1; March, 2011) (Goloboff, Farris & Nixon, 2008) . A new technology search involved generating 1000 randomaddition sequence Wagner trees, ratcheting, drift, and sectorial searches with default parameters. Bootstrap resampling support values (boot) were determined in TNT by a traditional search with 1000 replicates. Total Bremer support (TBS) values (Bremer, 1988 (Bremer, , 1994 were determined in TNT by performing a search for trees suboptimal by up to 1000 steps and a relative fit difference of 1.0. Character optimizations were performed in MacClade 4.06 (Maddison & Maddison, 1992 ) using an accelerated transformation approach.
RESULTS
MORPHOLOGICAL CHARACTERS ANALYZED
A list of all morphological characters included in the phylogenetic analysis is included in Table 3 . A full character matrix for all included taxa is available online as Table S1 . Morphological terminology follows that of Cumming & Wood (2009) and the conopid-specific terminology of Gibson et al. (2012) . In instances where male or female specimens are not available (as noted in Table 2 ), characters are determined from literature descriptions or else left as unknown. Notes on the initial definition and informative qualities of each character, as well as the original reference where applicable, are discussed in Gibson et al. (2012) , as well as in the Discussion section.
A total of 117 characters are included in the analysis. Characters included from each body region are as follows: head -46 characters (39.3%); thorax, including legs -20 characters (17.1%); wing -17 characters (14.5%); female abdomen, including terminalia -19 characters (16.2%); male abdomen, including terminalia -15 characters (12.8%). No characters are constant and all are parsimony informative.
PARSIMONY ANALYSIS
Parsimony analysis of all available pinned specimens (154 species of Conopidae plus seven outgroup species) recovers 72 unique, equally parsimonious trees [length 218; consistency index (CI) 0.550; retention index (RI) 0.957]. The strict consensus of these trees is shown in Figure 1 with bootstrap and Bremer support values for each node. The full data matrix and all trees recovered are available from treebase.org (http://purl.org/phylo/ treebase/phylows/study/TB2:S13087).
The illustrated tree ( Fig. 1 Some relationships within subfamilies are determined. Conopini is recovered (boot -< 50; TBS -1; MAA -104:1). Asiconopini is recovered (boot -< 50; TBS -1; MAA -77:1; MA -39:1). Brachyceraeini is recovered (boot -60; TBS -1; MA -27:0). Caenoconopini is recovered (boot -65; TBS -1; MAA -8:1). Physocephalini is recovered (boot -88; TBS -3; MA -4:1, 54:0, 58:1). Tropidomyiini is recovered (boot -< 50; TBS -1; MA -3:0). Microconopini is recovered (boot -54; TBS -1; MAA -116:1). Siniconopini is recovered (boot -55; TBS -1; MAA -86:1, 110:1). Gyroconopini is recovered (boot -63; TBS -1; MAA -7:1). Pleurocerinellini is recovered (boot -53; TBS -2; MA -43:0, 65:1). Neoconopini is recovered (boot -< 50; TBS -1; MA -10:1, 39:1, 67:1). Myopini is recovered (boot -59; TBS -1; MAA -16:1). Thecophorini is recovered (boot -59; TBS -1; MAA -74:1).
SYSTEMATICS CHARACTER STATES OF GENERA FOR WHICH PINNED SPECIMENS ARE NOT AVAILABLE
The genus Anticonops Kröber, 1936 Ôuchi, 1942 has been assigned to it since. Smith's (1975) Oriental catalogue includes the genus in Conopinae, but does not include tribal classifications. Kröber's (1927) original description states that Macroconops is very similar to Siniconops maculifrons (Kröber, 1916b) , but with a greatly enlarged arista. Kröber describes a small ventral genital plate, but from the illustration included, it is clear that the specimen is a male with a large abdominal sternite 5 and syntergosternite 7 + 8 produced into a point.
The genus Microbrachyceraea Kröber, 1940b was erected as a new genus for the type species, Microconops pendleburyi. No other species have been assigned to it since. Smith's (1975) Oriental catalogue includes the genus in Conopinae, but does not include tribal classifications. Based on Brunetti (1927) and Kröber's (1940b) original descriptions, the following important character states can be determined: facial fovea present; facial carina present; scape quadrate; pedicel narrow, elongate, and without transverse dorsal ridge; first flagellomere slightly longer than pedicel; arista stylate, apical, not retracted into first flagellomere; vein CuA 2 curved; vein CuA2 + A1 short; male abdomen petiolate.
The genus Neobrachyglossum Kröber, 1915e was erected to accommodate the type species, N. punctatum. No other species have been assigned to it since. Palaearctic catalogue includes it in Conopini. The sole specimen was deposited at the Hungarian Natural History Museum (HNHM) and was probably destroyed during the Soviet attack and subsequent fire that destroyed the collection in 1956 (Skevington & Marshall, 1998) . Based on Kröber's (1915e) original description, the following important character states can be determined: prementum short, fleshy; first flagellomere as long as scape and pedicel combined; arista apical, stylate, not retracted into first flagellomere; wing similar to Conops; abdomen slightly narrowed. All of these character states are present in all species of Leopoldius.
REVISION OF CONOPID GENERA 57
The genus Neozodion Szilady, 1926 was erected to accommodate the type species, N. pruinosum. No other species have been assigned to it since. Papavero's (1971) Neotropical catalogue includes it in Myopinae. The sole specimen was deposited at the HNHM and was probably destroyed during the Soviet attack and subsequent fire that destroyed the collection in 1956 (Skevington & Marshall, 1998) . Szilady (1926) describes the single, female specimen as very similar to Zodion, but with abdominal segments 2-4 closely appressed and a ventral extension on abdominal sternite 5. These character states are present in many species of Zodion, and no other characters are offered to distinguish Neozodion from Zodion.
The genus Stenoconops Kröber, 1939b was erected to accommodate the type species, S. niger. No other species have been assigned to it since. Smith's (1989) Australasian catalogue includes the genus in Conopinae, but does not include tribal classifications. studied the only known specimen, the female holotype, and concluded that Stenoconops is a valid genus. Based on re-description, the following important character states can be determined: lateral ocelli and ocellar tubercle present; central ocellus absent [although Kröber (1939b) describes three ocelli as present]; frons with lateral grooves; cephalic bristles absent; facial ridge not meeting subcranial cavity at 90°a ngle; first flagellomere not elongate; arista stylate, not retracted into first flagellomere; maxillary palpus absent; prementum elongate; apical shiny patches on metafemur present; scutellum developed, with two pairs of bristles; wing completely hyaline; petiole of R 4+5 + M present, length not stated; vein R1 ending near end of R 2+3; angle between vein CuA1 and crossvein dm-cu acute; petiole of CuA 2 + A1 short; vena spuria present; ventral genital plate present.
TAXONOMIC REVISION OF SOME SPECIES
OF CONOPIDAE The following taxonomic revisions are proposed for some individual species and genera of Conopidae based on phylogenetic analysis and the hypothesized cladogram (Fig. 1) . The proposed new status of these species and genera reflects morphological character states as recorded as part of this research. Complete descriptions for proposed tribal groups, including these taxa, are included in the complete classification that follows. All taxonomic revisions, as well as revisionary history of all genera, are summarized in the catalogue of genus-group names (Appendix).
Asiconops and Smithiconops are removed as subgenera of Conops and elevated to genus status, Ceratoconops stat. nov., Diconops, and Sphenoconops are transferred from subgenera of Conops to subgenera of Asiconops, Physoconops quadripunctatus comb. nov., originally described by Kröber (1915a) Diagnosis: Aegloconops can be distinguished from other members of Asiconops (s.l.) by the combination of narrow frons; fronto-facial spots; reduced facial carina; short, wide, arista; short prementum; and narrow second abdominal segment in the male.
Description: Head. Occipital setae sparse, short, dark. Vertex round, not distinct. Frons slightly wider than long; no setae or bristles; smooth, concave, elevated at anterior margin. Fronto-facial spot present. Ocellar tubercle and ocelli absent. Ocellar and postocellar bristles absent. Compound eye oval with triangular notch in posterior margin. Facial foveae deep, blends into gena; medial carina very small. Gena present, small, less than one-tenth of head height; anterior margin of subcranial cavity pointed anteriorly at junction with medial carina. Lunule well developed, united with facial ridge. Scape elongate, length four times width; pedicel twice as long as scape; pedicel elongate, length five times width; first flagellomere short, half length of scape and pedicel combined; first flagellomere bare; arista short, wide; second aristomere expanded ventrally. Maxillary palpi absent; prementum elongate, 1.25 times as long as width of head; labella short, length one-tenth of length of prementum; labella ovate, pointed, without setae.
Thorax. Basisternum square, posterolateral extensions pointed; proepimeron, anepimeron, and anepisternum bare; two proepisternal setae; small patch of bristles in posterodorsal portion of katepisternum; dorsum of thorax without prominent bristles; scutellum reduced, without bristles. Shiny patches at apex of all tibia; prominent row of setae on posterior surface of mesofemur.
Wing. Dark pattern at apex of wing, anterior to vein R 4+5, otherwise hyaline; petiole of R4+5 + M half as long as crossvein dm-cu; vein Sc ends at midpoint of costa; vein R 1 ends at a point seven-tenths length of the costa; vein R 2+3 ends only slightly beyond the end of R1; crossvein sc-r present; petiole of CuA 2++A1 half as long as crossvein dm-cu; vein CuA 2 curved along its length; vena spuria present; alula half as wide as wing.
Female abdomen. Sternites 1-4 present, but narrow; tergite 5 and sternite 5 partially fused; ventral genital plate half as long as height of tergite 6, rounded, broader than tall, covered with irregular rows of spicules; tergite 6 and sternite 6 fused anteriorly; sternite 6 with rows of spicules; tergite 7 and sternite 7 fused.
Male abdomen. Tergite 2 equal in length to, but distinctly narrower than, tergites 1 and 3; sternite 2 and 3 present, narrow; spicules present on posterior margin of sternite 5. Syntergosternite 7 + 8 round, hemispherical; sternite 8 broad, bare, shiny. Cerci large, rounded, and connected to the epandrium by a sclerotized stalk, densely setose. Epandrium strongly fused beyond cerci, quadrate, bare except for setae on posterior margin, very small posterior hump where cerci attach.
Measurements. Total length (excluding antennae) = 10 mm; wing length = 6 mm.
Geographical distribution: Afrotropical: Democratic Republic of the Congo, South Africa, Zaire, Zimbabwe.
Etymology:
The name is constructed from the Greek term aeglo-, meaning brilliant or radiant, and Conops. The name is masculine.
SCHEDOPHYSOCONOPS GIBSON GEN. NOV. (FIG. 3)
Type species: Physoconops notatifrons Camras, 1962b : 219, present designation.
Diagnosis: Similar to Physoconops (s.l.), but with a fronto-facial spot, two ocelli, and a shorter prementum.
Description: Head. Occipital setae sparse, short, dark. Vertex round, not distinct. Frons slightly wider than long; no setae or bristles; smooth with small rugose area at anterior margin. Fronto-facial spot present. Ocellar tubercle round, non-distinct; two ocelli present. Ocellar and postocellar bristles absent. Compound eye oval with triangular notch in posterior margin. Facial foveae deep, blends into gena; medial carina very small. Gena present, small, less than one-quarter of head height; anterior margin of subcranial cavity pointed anteriorly at junction with medial carina. Lunule well developed, united with facial ridge. Scape elongate, length four times width; pedicel 1.5 times as long as scape; pedicel elongate, length four times width; first flagellomere short, less than half length of the scape and pedicel combined; first flagellomere bare; arista short, wide; second aristomere greatly expanded ventrally, nearly reaching apex of third aristomere. Maxillary palpi absent; prementum elongate, 1.33 times as long as width of head; labella short, length one-tenth length of prementum; labella ovate, pointed, without setae.
Thorax. Basisternum square, posterolateral extensions pointed; proepimeron, anepimeron, and anepisternum bare; one proepisternal seta; small patch of bristles in posterodorsal portion of katepisternum; dorsum of thorax without prominent bristles; scutellum reduced, without bristles. Shiny patches at apex of all tibia; prominent row of setae on posterior surface of mesofemur.
Wing. Dark pattern anterior to vein CuA 2, hyaline posterior; petiole of R 4+5 + M half as long as crossvein dm-cu; vein Sc ends at point halfway along costa; vein R 1 ends at point 0.7 of the way along costa; vein R2+3 ends only slightly beyond end of R1; crossvein sc-r present; petiole of CuA 2++A1 half as long as crossvein dm-cu; vein CuA 2 curved along its length; vena spuria present; alula half as wide as wing.
Female abdomen. Sternites 1-4 present, but narrow; tergite 5 and sternite 5 partially fused; ventral genital plate two-thirds as long as height of tergite 6; rounded, broader than tall, covered with irregular rows of spicules; tergite 6 and sternite 6 fused anteriorly; sternite 6 with rows of spicules; margin between tergite 6 and tergite 7 straight; tergite 7 and sternite 7 fused; row of long setae on sternite 7; cerci broad, cupped, square, with long setae, attached narrowly; sternite 8 bilobed, square posteriorly, with long setae; syntergite 8 + 9 with long, broad, posterior sclerotized hooks.
Male abdomen. Males are not known for this genus.
Measurements. Total length (excluding antennae) = 9-11 mm; wing length = 5-7 mm.
A B C 2mm
Figure 3. Conopinae -Tropidomyiini -Schedophysoconops notatifrons Ǩ (Camras, 1962b) . A, lateral habitus; B, head; C, wing.
Geographical distribution: Afrotropical: Cameroon, Kenya, Nigeria, Uganda, Zambia.
Etymology:
The name is constructed from the Greek term schedo-, meaning near or almost, and Physoconops. The name is masculine.
DISCUSSION PROPOSED CLASSIFICATION OF CONOPIDAE
Based on the present analysis, the following classification is proposed. Family, subfamily, and tribal ranks are designated based on an apomorphy-based phylogenetic concept. A list of apomorphic character states defining each group is included. Previous authors' interpretations of character states are provided using present terminology (sensu Cumming & Wood, 2009; Gibson et al., 2012) . Most previous catalogues of Conopidae utilized tribal classifications without diagnosis of tribal-group characters. These previous classifications are summarized in Table 1 . Gibson et al. (2012) examined phylogenetic relationships within Conopidae using DNA sequence data and many of the same morphological characters presented here, albeit with a smaller taxon set. That research recovered the same monophyletic clades with the same morphological apomophies listed here. Also in Gibson et al. (2012) , the past character interpretations and proposed apomorphic character states for Conopidae and its component subfamilies are reviewed. To avoid repetition of that work, only discussion of novel character states and tribal and subtribal relationships are included here. A list of species examined in the present analysis, either with specimens or through literature review, is included for each genus-group. Proposed taxonomic changes are also included.
CONOPIDAE LATREILLE, 1802
Type genus Conops Linnaeus, 1758: 604. Included extant subfamilies: Conopinae, Dalmanniinae, Myopinae, Sicinae, Stylogastrinae, Zodioninae. Uncontroverted morphological autapomorphies: prementum fused into a tube (character 42); posterolateral extensions of the basisternum present (48); and M vein deflected to meet or end near vein R 4+5 (69). The pedicel is elongate in all members of Conopidae (28), but this character state is also observed in Pyrgotidae. The arista is thickened in all members of Conopidae (34), but has been secondarily reversed to the filiform state in Melanosoma. The prementum is longer than the width of the head in all members of Conopidae (43), but has been secondarily shortened in Myopa occulta, Abrachyglossum, Baruerizodion, Heteroconops, Leopoldius, Pseudomyopa, Tanyconops and all members of Pleurocerinellini. The labella are filiform and fused (45) in Conopidae, but have been reversed to a broad and separate state in Conopinae and Zodioninae. There is a prominent row of setae on the posterior surface of the mesofemur in Conopidae (54); this has been lost in Dacops + Physocephala + Pseudophysocephala. All members of Conopidae [except some Stylogaster -(S. biannulta + S. stylata) + (S. frauci + S. pauliani + S. westwoodi + S. sp.)] are lacking bristles on the postpronotum (60). The petiole of vein CuA 2 + A1 is longer than crossvein dm-cu (78) in all members of Conopidae; this character has been reversed independently in three lineages: Callosiconops, Pleurocerina + Camrasiconops, and Conopinae excluding Neoconopini. Female abdominal tergite and sternite 6 are at least partially fused in all members of Conopidae (88); this fusion has been lost in Dalmanniinae. Gibson et al. (2012) note the complete fusion of tergite 6 and sternite 6 into a ring-like structure in all members of Stylogaster. In the present analysis, the partial fusion of tergite 6 and sternite 6 is recorded instead. The male epiproct is absent in all members of Conopidae (98); this state is also observed in Pyrgotidae. Gibson et al. (2012) recover Conopidae as monophyletic with the same set of apomorphic character states as recovered in the present analysis. Latreille (1802) initially described Conopsariae, including Conops, Zodion, Myopa, and Stomoxys (now in Muscidae), with the following characters: prementum elongate, cylindrical; labellum sometimes elongate, filiform, folded ventrally; maxillary palpi, when present, elongate; antennae sometimes longer than head; arista either apical or dorsal. According to the present analysis, the cylindrical prementum is apomorphic to Conopidae and the remaining characters describe various states across conopid subfamilies. included Notoconops within Conopidae, as the type genus of the subfamily Notoconopinae, based on: the absence of a dorsal notch on the pedicel; a bare anepisternum; vein R 1 bare; the absence of vibrissae; absence of mid coxal prongs; costa lacking breaks; veins Sc and R 1 separate; cell cu p acute; vein A 1 complete. In the present analysis, none of these character states is found to be apomorphic to Conopidae. All mouthparts are completely absent in Notoconops. Although noted the presence of posterolateral extensions on the basisternum in her description of Notoconops, they were not present on the specimen available for the present research. Also, the eyes and frons of Notoconops are sexually dimorphic, a condition not observed in any members of Conopidae. Furthermore, Notoconops lacks all but one (78 -vein CuA 2 + A1 elongate) of the apomorphic characters of Conopidae. For these reasons, Notoconops cannot be included (14); this character state is also observed in Pyrgotidae, Syrphidae, Dalmanniinae, and some species of Stylogaster (S. biannulata + S. stylata + S. frauci + S. pauliani + S. westwoodi + S. sp.). Postocellar bristles are absent in all members of Conopinae (15); this character state is also observed in Pyrgotidae, Syrphidae, and Dalmanniinae. The scape is elongate in all members of Conopinae (27); this character state has been reversed in Brachyceraeini and is also observed in Pseudoconops. The second aristomere is expanded ventrally in all members of Conopinae and has been reversed in Asiconops (Sphenoconops) (36). The anterior margin of the subcranial cavity is projects forward to a narrow point (37) and the maxillary palpi are reduced or absent (40) in all members of Conopinae; these character states are also observed in Stylogastrinae. The posterolateral extensions of the basisternum have been reversed to blunt points in all members of Conopinae (49); a parallel reversal is observed in Sicinae. The petiole of vein CuA 2 + A1 is shorter than crossvein dm-cu (78) in all members of Conopinae (except Atrichoparia, Heteroconops, Neoconops, Setosiconops, Smartiomyia, and Tanyconops) . A vena spuria is present in all members of Conopinae (81), although sometimes only as a fold in the wing membrane; this character state is also observed in Pyrgotidae and Syrphidae. Gibson et al. (2012) recover Conopinae as monophyletic with the same set of apomorphic character states, but only include representatives of Asiconopini, Conopini, Microconopini, Physocephalini, Neoconopini, Tropidomyiini, and Euconops. They include the following additional apomorphic character states: heavily sclerotized dorsal bridge of hypandrium forming nearly complete tube around phallus; single anterior arm on the hypandrium (absent in Atrichoparia sp. B); and absence of posterior surstyli. Hendel (1936) suggests that the absence of ocelli is characteristic of all Conopinae, but Hennig (1966) notes that this is not the case. The presence of three ocelli on a well-developed ocellar tubercle is the plesiomorphic state within Conopidae. A reduction of the ocellar tubercle is apomorphic to Conopinae, but the loss of the central and lateral ocelli and the ocellar tubercle has occurred more than once within Conopinae (2, 3, 4) . In a clade including all members of Conopinae (except Neoconopini, Gyroconopini, and Pleurocerinellini), the central ocellus is absent. In a clade including the Conopini + Asiconopini + Euconops + Mallachoconops + Brachyceraeini + Caenoconopini + Physocephalini + Tropidomyiini the lateral ocelli have been lost as well. Some reversal events have also occurred with regard to ocelli. All members of Tropidomyiini have regained the lateral ocelli. Within Tropidomyiini, all members of Physoconops (s.l.) have regained the central ocellus as well, although it is often very small. Parallel to these character changes, the central ocellus has been lost in members of Heteroconops + Setosiconops + Tanyconops, and all three ocelli have been lost in Heteroconops gracilis + Setosiconops + Tanyconops. This clade has also lost the ocellar tubercle completely. Delkeskampomyia and Stenoconops are each described as having two ocelli, placing them within the Heteroconops + Setosiconops + Tanyconops clade. A parallel loss of the ocellar tubercle has occurred in Physocephalini and Asiconopini + Euconops + Mallachoconops.
A well-developed lunule (21) and the presence of a posterior hump on the epandrium (117) are autapomorphies of Conopinae excluding Neoconopini. The lunule has been secondarily reduced in Euconops + Mallachoconops.
In addition to being an apomorphy of Stylogastrinae, the loss of the maxillary palpi (39) has occurred three times within Conopinae. This character state is an apomorphy of Asiconopini, Physocephalini + Tropidomyiini, and Neoconopini. The maxillary palpi have been regained in Camrasiconops. The state of the maxillary palpi is unknown for Delkeskampomyia.
In addition to being an apomorphy of Pleurocerinellini, the reduction of the scutellum (65) is also an apomorphy of Asiconopini + Euconops + Mallachoconops + Brachyceraeini + Caenoconopini + Physocephalini + Tropidomyiini. This character has been reversed in Euconops, in which the scutellum is greatly enlarged with many bristles.
The petiole of CuA 2 + A1 (78) has been secondarily shortened in Conopinae. This character state has been reversed to the long state in Atrichoparia + Neoconops + Smartiomyia + Heteroconops + Setosiconops + Tanyconops.
The distinctly petiolate shape to the male abdomen (105) is an apomorphy of Brachyceraeini + Caenoconopini + Physocephalini + Tropidomyiini that has arisen independently in Siniconops microvalvus.
Other characteristic states are observed in members of Conopinae but are not included in the present analysis. A prominent fronto-facial spot is present in many Afrotropical species of various tribes. A greatly elongate ventral genital plate is observed in many species, but the size and shape of the ventral genital plate is highly variable within genera. Both of these characters prove to be too homoplasious to contribute to higher-level classification.
ASICONOPINI GIBSON TRIB. NOV.
Type genus Asiconops Chen, 1939: 171. Genera included: Anticonops Kröber, 1936 : 285, Archiconops Smith 1975 : 375, Asiconops, Smithiconops Camras, 2000 221. Uncontroverted morphological autapomorphy: angle between vein CuA 1 and crossvein dm-cu obtuse (77). Setae on the maxillary palpi are completely absent in Asiconopini (39); this character state is also observed in Physocephalini + Tropidomyiini and most Neoconopini. The genus Anticonops is described based on one female specimen from the Congo. Kröber's (1936) original description suggests that it is similar to Conops, but does not specify a species or subgenus. The extremely long prementum suggests a similarity to Asiconops (s.l.), but with a distinct condition of the female terminalia.
All of the genera currently placed in Asiconopini were previously placed in Conopini, with two of the genera being subgenera of Conops. The absence of an ocellar tubercle, maxillary palpi, scutellar bristles, and broad male abdominal tergites 3 and 4, as well as the presence of a characteristic acute angle between vein CuA 1 and crossvein dm-cu, separate members of Asiconopini from Conopini as presently defined.
Species Kröber, 1940b : 217, Neobrachyceraea Szilady, 1926 . Uncontroverted morphological autapomorphy: scape quadrate (27). The single species of Microbrachyceraea possesses a quadrate scape and petiolate male abdomen, the two key characteristics of Brachyceraeini, thereby warranting its inclusion.
The presently proposed membership of Brachyceraeini matches the previously proposed definitions for the group. Zimina's (1960) original description of Brachyceraeini includes the following diagnostic characters: antennae shortened; basisternum broad with very small posterolateral extensions; vein R 2+3 parallel to R1 and meeting the costa midway between the end of R 1 and R4+5. Hennig (1966) Zimina's (1960) definition of Conopini includes the following key characteristics: facial foveae present; arista three-segmented; vein R 1 ending near the end of R2+3; basisternum quadrangular. In the present analysis, each of these character states is plesiomorphic to Conopinae (s.l.). Smith & Peterson (1987) 
GYROCONOPINI GIBSON TRIB. NOV.
Type genus Gyroconops Camras, 1955b: 174. Included genus: Gyroconops. Uncontroverted morphological autapomorphy: vertex large, square, and setose, with ocelli displaced forward (7).
Previously placed as a subgenus of Physoconops, members of Gyroconops have been variously placed within Conopini and Physocephalini. As presently defined, members of Gyroconopini can be distinguished from Physoconops by the characteristic shape of the vertex and frons, the developed scutellum, the non-petiolate male abdomen, the presence of maxillary palpi, the absence of a notch in the posterior margin of the eye, and the absence of a characteristic dark anterior/hyaline posterior wing pattern.
Species examined -Gyroconops abbreviatus comb. nov. (Physoconops); Gyroconops parvus comb. nov. (Physoconops); Gyroconops sylvosus comb. nov. (Physoconops).
MICROCONOPINI GIBSON TRIB. NOV.
Type genus Microconops Kröber, 1915e: 77. Included genera: Australoconops Camras 1961: 64, Microconops. Uncontroverted morphological autapomorphy: presence of a medial spine on the epandrium (116). Gibson et al. (2012) also recover a monophyletic Microconopini using molecular and morphological analysis of species of both Australoconops and Microconops. Members of Microconopini have not been placed within any tribe in previous classifications. lists Microconops ornatus Kröber, 1915e as the type species for Microconops, as designated by Smith, 1989 . This is incorrect as a type was previously designated by Malloch. Kröber, 1940a : 75, Camrasiconops Schneider, 2010 : 78, Delkeskampomyia Kröber, 1940a : 71, Heteroconops Kröber, 1915e: 80, Neoconops Kröber, 1915e: 75, Pleurocerina, Setosiconops Schneider, 2010 : 157, Smartiomyia Kröber, 1940a : 72, Stenoconops Kröber, 1939b : 606, Tanyconops Schneider, 2010 170. Uncontroverted morphological apomorphies: none. The frons has extensive lateral grooves (10) in all members of Neoconopini; there has been a parallel development of this character state in Asiconops (sensu stricto, s.s.) + Ceratoconops + Diconops. Setae on the maxillary palpi are absent (39) in all members of Neoconopini, except Camrasiconops; this character state is also observed in Asiconopini and Physocephalini + Tropidomyiini. The wings are completely hyaline (67) in all members of Neoconopini except Pleurocerina; this character state has arisen independently in Phoridae, Syrphidae, Strongylophthalmyiidae, and Microconops. Although not available for examination, the original, or subsequent, descriptions of Delkeskampomyia and Stenoconops both include mention of these apomorphic character states. Their inclusion in Neoconopini is thus warranted. Gibson et al. (2012) also recover a monophyletic Neoconopini using molecular and morphological analysis and including representatives of Atrichoparia, Camrasiconops, Pleurocerina, Heteroconops, and Smartiomyia. Members of Neoconopini have not been placed within any tribe in previous classifications.
The facial ridge meeting the subcranial cavity at a 90°angle (25) is an apomorphy of Atrichoparia + Heteroconops + Neoconops + Setosiconops + Smartiomyia + Tanyconops. This character cannot be assessed in Delkeskampomyia. The same character state has arisen independently in Microconops.
An extremely elongate first flagellomere (32) is an apomorphy of Stylogaster inca + S. neglecta, and is observed in Lauxaniidae and Phoridae. This character state is also an apomorphy of Heteroconops + Neoconops + Setosiconops + Smartiomyia + Tanyconops. This latter clade also shares a stylate arista that is reduced and retracted into the first flagellomere (35) and a reduction of the spicules on the ventral genital plate to a few apical rows (92). The status of these characters is unknown in Stenoconops and Delkeskampomyia.
While both species of Setosiconops and the one species of Tanyconops are recovered in a monophyletic clade with members of Heteroconops, the possible synonymy is considered here as unconfirmed. Some characters of Heteroconops, especially regarding number of ocelli, are highly variable. Revision of all species of Heteroconops will be necessary to confirm a possible taxonomic revision for Setosiconops and Tanyconops.
Species Kröber, 1939a: 374 . Uncontroverted morphological autapomorphies: prominent row of setae on mesofemur absent (54). The ocellar tubercle is absent (4); this character state is also observed in Asiconopini + Euconops + Mallachoconops and Heteroconops gracilis + Tanyconops + Setosiconops. The ventral half of the proepisternum is bare in all members of Physocephalini (58); this character state is also observed in Baruerizodion and Scatoccemyia. Gibson et al. (2012) also recover a monophyletic Physocephalini using molecular and morphological analysis and including representatives of only Physocephala. A characteristic shape of the metafemur is listed as an autapomorphy of the clade, but this character is recovered in the present analysis as an autapomorphy of Physocephala + Pseudophysocephala.
The original usage of this tribal classification by Camras (1965) was in a Nearctic catalogue without diagnosis. Sabrosky (1999) notes that this makes the name unavailable. Smith & Peterson (1987) include Physocephalini in their key to Nearctic genera and this action makes them the authors of the name. They include only Physocephala in the tribe and list the following as key characteristics: crossvein r-m well beyond the middle of cell dm; prosepisternum bare; metafemur thickened in basal half; ocelli absent.
While Physocephala has been included in Conopini in some classifications, the tribe Physocephalini has included members of the present Pleurocerinellini and Tropidomyiini in past catalogues. In addition to the apomorphies of the tribe, Physocephalini can be distinguished from Conopini by the absence of maxillary palpi, the absence of scutellar bristles, the petiolate male abdomen, the notched posterior margin of the eye, and a characteristic wing pattern that is dark anteriorly and hyaline posteriorly. Differences between Physocephalini, Pleurocerinellini, and Tropidomyiini are discussed below.
Species examined -Dacops abdominalis; Dacops kaplanae; Physocephala bimarginipennis; Physocephala maculipes; Physocephala madagascariensis; Physocephala marginata; Physocephala rufipes; Physocephala tibialis; Pseudophysocephala constricta; Pseudophysocephala platycephala.
PLEUROCERINELLINI ZIMINA, 1974
Type genus Pleurocerinella Brunetti, 1923: 368. Included genera: Pleurocerinella, Tammo Stuke, 2008: 50. Uncontroverted morphological autapomorphies: none. In all members of Pleurocerinellini, the prementum is reduced from the elongate state plesiomorphic to Conopidae (43); the reduced state is also observed in Abrachyglossum + Leopoldius, Baruerizodion, Heteroconops, Myopa occulta, Pseudomyopa, and Tanyconops. The scutellum is greatly reduced and lacking bristles (65) in all members of Pleurocerinellini; this character state is also observed in Asiconopini + Euconops + Mallachoconops + Brachyceraeini + Caenoconopini + Physocephalini + Tropidomyiini. first described this tribe and included only the Palaearctic species, Pleurocerinella tibialis. The original tribal description, translated by Clements & Vincent (2001) , includes the following diagnostic characters: pedicel elongate; three ocelli present; prementum short; labella 'massive'; crossvein sc-r present; vein R 4+5 + M present; pleura and coxae bare. While all of these character states are observed in the present analysis, only the shortened prementum is apomorphic to the tribe. suggests that Pleurocerinellini is intermediate between Conopinae and Myopinae, as it has the morphological characters of Conopinae, except ocelli are present. In the present analysis, the absence of ocelli is not apomorphic to Conopinae. Members of Pleurocerinellini display all character states apomorphic to Conopinae.
Previous classifications have included Pleurocerinella within Physocephalini. Members of Pleurocerinellini can be distinguished from members of Physocephalini by the presence of ocelli and an ocellar tubercle, a shortened prementum, a nonpetiolate male abdomen, the absence of a notch in the posterior margin of the eye, the absence of a REVISION OF CONOPID GENERA 65 characteristic dark anterior and hyaline posterior wing pattern, the presence of maxillary palpi, the presence of a prominent row of setae on the mesofemur, and the presence of setae on the ventral half of the proepisternum.
Species examined -Pleurocerinella albohalterata; Pleurocerinella copelandi; Pleurocerinella srilankai; Pleurocerinella tibialis; Pleurocerinella sp.; Tammo rufa.
SINICONOPINI GIBSON TRIB. NOV.
Type genus Siniconops Chen, 1939 : 197. Included genera: Macroconops Kröber, 1927 Uncontroverted morphological autapomorphies: patch of bristles on female abdominal sternite 2 (86); apex of male abdomen square (110). While only a male is described and the number of ocelli is not mentioned, the stated similarity to Siniconops maculifrons justifies placement of Macroconops within Siniconopini.
Members of Siniconopini have been previously placed in Conopini. In addition to the two autapomorphic characters, members of Siniconopini can be distinguished from Conopini by the presence of two ocelli and a narrow second male abdominal segment.
Species (3); this character state is present in many other conopid taxa, but it represents an autapomophic character reversal in Tropidomyiini. Gibson et al. (2012) also recover a monophyletic Tropidomyiini using molecular and morphological analysis and including only representatives of Physoconops. Zimina (1960) describes the tribe Tropidomyiini, with the following characteristics: facial fovea absent; basisternum with anterolateral extensions; arista two-segmented; vein R 1 not ending near end of R 2+3. Hennig (1966) suggests that the absence of facial fovea is a secondary loss in Tropidomyia. In the present analysis, reduction of the facial fovea and facial ridge (20, 24) 
INCERTAE SEDIS WITHIN CONOPINAE
Genera: Euconops Kröber, 1915e: 76, Mallachoconops Camras, 1955b . Euconops and Mallachoconops are each monotypic and their respective species are included in the present analysis. The present analysis recovers the two species in a monophyletic clade albeit it with little support. The only apomorphy for the group is a secondary reduction of the lunule (21). As they cannot with confidence be placed in any described tribe, these two genera remain genera incertae sedis within Conopinae. Previous molecular and morphological analysis (Gibson et al., 2012) Dalmanniinae (14) ; this character state is also observed in Pyrgotidae, Syrphidae, Conopinae, and some species of Stylogaster. Postocellar bristles are absent in all members of Dalmanniinae (15); this character state is also observed in Pyrgotidae, Syrphidae, and Conopinae. Gibson et al. (2012) recover Dalmanniinae as monophyletic with the same set of apomorphic character states, but only include representatives of Dalmannia. They include the following additional apomorphic character states: phallus coiled and setose; and posterior surstyli absent. Hendel's (1916) original mention of Dalmanniinae does not specify included genera and chracter states. It only states that Dalmanniinae possesses an unbroken costa and '[other primitive characteristics]'. Zimina (1960) describes the tribe Dalmanniini with the following key characteristics: female with long, curved 'ovipositor'; phallus elongate and 'bandshaped'; veins Sc and R 1 ending not near one another; cell cu p short; lower pleural sclerites bare. According to the present analysis, the male and female terminalia characters are both autapomorphies of Dalmanniinae. For the wing and pleural characters, Dalmanniinae retains the condition plesiomorphic to Conopidae. The presence of an 'ovipositor' has previously been used to define Dalmanniinae, and in the present analysis, modification to female abdominal segment 7 is an autapomorphy of the subfamily. Superficially similar, yet distinct, modifications to the female terminalia have occurred in other subfamilies (e.g. Paramyopa, Parazodion, and Tanyconops).
While all other authors have afforded Dalmanniinae subfamily status, it was described by Zimina (1960) as a tribe of Myopinae. According to the present analysis, in addition to its apomorphic character states, Dalmanniinae can be distinguished from Myopinae by a broad basisternum, unfused veins Sc and R 1, absence of spicules on female abdominal sternites 5 and 6, absence of spicules on male abdominal sternite 5, narrow male syntergosternite 7 + 8, and absence of male abdominal sternite 8.
Species In addition to the present members of Myopini and Thecophorini, previous classifications also included genera presently placed within Dalmanniinae, Sicinae, and Zodioninae within Myopinae. See discussions of those subfamilies for details in distinguishing the members of each respective subfamily.
MYOPINI MACQUART, 1834
Type genus Myopa Fabricius, 1775 : 798. Included genera: Melanosoma Robineau-Desvoidy, 1853 : 122, Myopa, Myopotta Zimina, 1969 : 671, Paramyopa Kröber, 1916a : 91, Pseudomyopa Pearson, 1974 . Uncontroverted morphological autapomorphies: gena expanded to be over one-third of head height (16). Gibson et al. (2012) recover Myopini as monophyletic with the same apomorphic character state, but include only representatives of Myopa. Zimina (1960) described the tribe Myopini, including Melanosoma, Myopa, and Thecophora, with the following key characteristics: veins Sc and R 1 fused before reaching costa; costa thickened at end of R 1; lower pleural sclerites pilose. According to the present analysis, the first two characters are apomorphies of Myopinae and Thecophorini respectively and the third character state is not observed. Pearson (1974) included Pseudomyopa in Dalmanniinae based on the presence of an elongate 'appendage on the penis'. This structure is not present in the specimens included in the present analysis. Gibson et al. (2012) did not test the monophyly of Sicinae, because only one species of Sicus was included in the analysis. Zimina (1958) first suggests the tribe Sicini, including the genera Carbonosicus and Sicus, but does not give diagnostic characters for the group. According to Sabrosky (1999) , the lack of a description or diagnosis renders the genus-group name invalid. In Zimina (1960) , however, a diagnosis of the tribe is provided with the following key characteristics: basisternum broad; veins Sc and R 1 parallel; cell cup elongate; long red bristles present on sides of mesonotum. According to the present analysis, the first three character states are plesiomorphic to Conopidae.
Species Gibson et al. (2012) recover Stylogastrinae as monophyletic with the same set of apomorphic character states. They add the following additional apomorphic character states: bi-or tri-lobed posterior surstyli; male abdominal tergite 6 broad, hemispherical, internal; phallapodeme and ejaculatory apodeme broadened into wide, thin lobe; sperm pump modified into a sclerotized sphere with lateral lobes and a long sperm duct; and phallus with two distinct, sclerotized segments. See the note in Gibson et al. (2012) Kröber, 1927 : 135, Robertsonomyia Malloch, 1919 : 205, Zodiomyia Camras, 1957b 163, Zodion. Uncontroverted morphological autapomorphy: basisternum reduced to a narrow sclerite divided posteriorly (47). Gibson et al. (2012) recover Zodioninae as monophyletic with the same set of apomorphic character states, but include only representatives of Zodion and Parazodion. They add the following additional apomorphic character states for those taxa: a developed, fleshy hypoproct in the male; a leaf-shaped phallus with a single, central, sclerotized rod; and two, separate, anterior arms on the hypandrium.
Rondani (1856) originally describes Zodionina, including only Zodion, based on the presence of a dorsal arista, an elongate prementum, and reduced labellum. Zimina (1960) plesiomorphic condition in the prior two genera, but is secondarily derived in Tropidomyia. The illustration in Hennig (1966) clearly shows the presence of a facial fovea and medial carina in † Palaeomyopa, suggesting a condition plesiomorphic to Conopidae for these characters (19, 20, 22, 23) . Hennig (1966) also notes the presence of frontoorbital bristles (12), a plesiomorphic condition in † Palaeomyopa. Although the degree of setation varies throughout Conopidae, the presence of true bristles on the frons is limited to some species of Stylogaster. In the present analysis, the absence of fronto-orbital bristles is an apomorphy of Conopidae excluding Stylogastrinae. If bristles are truly present in † Palaeomyopa, it would suggest excluding it from this clade, but closer examination is necessary. Hennig's (1966) and Camras' (1994) interpretation of the ventral genital plate as arising from the fourth abdominal sternite in † Palaeomyopa leads each of them to conclude this is the groundplan state of the Conopidae excluding Stylogastrinae. However, if the ventral genital plate arises from the fifth sternite and has merely been displaced in the available specimen, then there is nothing in the female abdominal characters to distinguish † Palaeomyopa from Myopinae.
This leaves † Palaeomyopa without any clear apomorphic character states. This is unsurprising for a fossil species. Only further specimens and further examination will reveal possible apomorphies for † Palaeomyopa.
EVOLUTION OF CHARACTER STATES WITHIN CONOPIDAE
In addition to those characters previously discussed that are apomorphic to certain clades, the following characters are present in varying states within Conopidae. As such, these characters can help to determine relationships between subfamily clades within Conopidae. The absence of fronto-orbital bristles (12) is an apomorphy of Conopidae excluding Stylogastrinae. This character state, however, is also observed in Pyrgotidae, Psilidae, Syrphidae, Notoconops, and a clade of Old World Stylogaster (S. frauci + S. pauliani + S. westwoodi + S. sp.). Other apomorphies of Conopidae excluding Stylogastrinae include: the extension of vein Sc to a point beyond four-tenths the length of the costa (71); female sternite 8 divided into two, sclerotized lobes (100); and presence of sclerotized posteroventral hooks on female syntergite 8 + 9 (102). Gibson et al. (2012) recover Conopidae excluding Stylogastrinae as monophyletic with the same set of apomorphic character states. They add the following additional apomorphic character states: male abdominal tergite 6 narrow, bare, and fused with syntergosternite 7 + 8; and postgonites present.
Elongate, narrow, posterolateral extensions of the basisternum (49) is an apomorphy of Conopidae excluding Stylogastrinae and has been independently reversed in Sicinae and Conopinae. An equally parsimonious explanation is the independent evolution of this character state in three subfamilies: Dalmanniinae, Myopinae, and Zodioninae. Unfortunately, this character cannot be diagnosed in †
Palaeomyopa.
A clade including ((Conopinae + Zodioninae) + Sicinae) + Myopinae is defined by a number of modifications to the female and male abdomen. These apomorphic character states include: presence of spicules on female abdominal sternites 5 and 6 (91, 90); the deflection of female abdominal segment 7 ventrally (96); male abdominal sternite 5 broad and with spicules (106); male abdominal sternite 8 present (111); and male abdominal syntergosternite 7 + 8 broad and hemispherical (109). The spicules on female sternite 6 have been secondarily lost in Parazodion and the deflection of female segment 7 has arisen independently in Baruerizodion. The broad male syntergosternite 7 + 8 has arisen independently in Old World Stylogaster (i.e. S. frauci + S. pauliani + S. westwoodi + S. sp.). While the male character states are unknown, Palaeomyopinae possesses all three of the female abdominal character states apomorphic to this clade. Gibson et al. (2012) recover ((Conopinae + Zodioninae) + Sicinae) + Myopinae as monophyletic with the same set of apomorphic character states. The following additional apomorphic character state is added: anterior surstyli present. Hennig (1966) suggests † Palaeomyopa as a possible sister group to Conopidae excluding Stylogastrinae. He also suggests it as possibly an ancestral form of either Conopinae or Myopinae (including Zodion and Dalmannia in his analysis). With respect to wing venation, Hennig notes that the absence of crossvein sc-r and the equally spaced insertions of Sc, R 1, and R 2+3 along the costa suggest that † Palaeomyopa has retained the plesiomorphic wing condition. Camras (1994) describes the wing venation of † Palaeomyopinae as plesiomorphic. In the present analysis, † Palaeomyopa lacks all of the wing characters apomorphic to (Conopinae + Zodioninae) + Sicinae (72, 75), Myopinae (73), and Stylogastrinae (76), respectively. There remains equal likelihood that † Palaeomyopa represents a sister group to (Conopinae + Zodioninae) + Sicinae, or Myopinae, or is an ancestral form of either.
The extension of vein R 1 to a point beyond six-tenths of the length of the costa and near to the end of R 2+3 (72, 75) are apomorphies of (Conopinae + Zodioninae) + Sicinae. Gibson et al. (2012) recover (Conopinae + Zodioninae) + Sicinae as monophyletic with the same set of apomorphic character states.
Elongate, filiform, partly fused labella that fold back along the prementum are the groundplan conditions within Conopidae. The reduction of the labella to a shortened, separate, broad state (44, 45) are autapomorphies of Conopinae + Zodioninae. Additional apomorphies of this clade include: the presence of a shiny patch near the apex of the metatibia (53); the presence of crossvein sc-r (76); vein CuA 2 curved (79); female abdominal tergite and sternite 5 fused (87); and male cerci attached by a narrow, sclerotized stalk (114). Gibson et al. (2012) recover Conopinae + Zodioninae as monophyletic with the same set of apomorphic character states.
BIOGEOGRAPHY OF CONOPIDAE
While an overall biogeographical pattern is difficult to determine for Conopidae, a number of intrasubfamilial observations can be made that may facilitate future investigation. The divisions between biogeographical regions employed here follow those of McAlpine et al. (1981) and Papp & Darvas (2000) .
Stylogastrinae has a southern distribution. The subfamily is absent from the Palaearctic and only two species are found in the Nearctic Region. The bulk of the diversity appears to be found in the Neotropics. Furthermore, both Gibson et al. (2012) and the present analysis recover four Old World species of Stylogaster as a monophyletic clade within the subfamily. This phylogeny and distribution pattern suggests a possible origin of Stylogaster in South America with a single invasion and radiation in the Old World.
In the present analysis, Dalmanniinae is divided into the Holarctic Dalmannia and the Neotropical Baruerizodion. Two species of Dalmannia are included in Smith's (1975) Oriental catalogue, but they are both from China's Jiangsu province, which is not conventionally considered part of the Oriental Region.
Myopinae and Thecophorini are each global in distribution with little pattern evident in the present analysis. Myopini, however, displays an interesting pattern. Three species of Myopa are included in Papavero's (1971) Neotropical catalogue, but they are all from the Chihuahua state of Mexico, which is not conventionally considered part of the Neotropical Region. The species of Myopa included in Smith's (1975) Oriental catalogue are all from northern China or northern India. A single species of Myopa is recorded from Australia. Melanosoma and Myopotta are recorded only from the Palaearctic. Myopini can thus be described as mainly Holarctic, with Paramyopa and Pseudomyopa being the sole representatives of the tribe in Africa and South America, respectively. Sicinae is limited in generic and species diversity. It is also exclusive to the Palaearctic Region and the northern reaches of the Oriental Region.
Within Zodioninae, Zodion is global in distribution. Parazodion, Robertsonomyia, and Zodiomyia, however, are endemic to the Neotropics, the New World, and the Oriental Region, respectively.
Conopinae is truly global in distribution, but closer analysis of its component tribes reveals some biogeographical pattern. Neoconopini is the sister group of the remaining Conopinae and is one of two tribes composed entirely of Australian endemic genera. The remaining tribes of Conopinae are each restricted to a specific area, with notable exceptions. Conopini and Pleurocerinellini are both exclusively Old World, but absent from Australia. A single species of Conops, pruinosus Bigot, 1887 , is recorded from the New World, but this identification and/or locality information should probably be questioned. Gyroconopini is found only in the New World. The distribution of Siniconopini is limited to the far eastern Palaearctic and Oriental Regions. Microconopini is exclusively Australian. Members of Brachyceraeini are found only in the Palaearctic and Oriental Regions. Caenoconopini is the only tribe endemic to the Afrotropical Region. Asiconopini and Physocephalini are both global in distribution, with some genera and subgenera being endemic to certain regions.
The remaining tribe, Tropidomyiini, presents an odd distribution amongst its three included genera. Schedophysoconops is exclusively Afrotropical, but is monotypic. Tropidomyia is circumtropical in distribution. Physoconops is endemic to the New World. Four species of Physoconops from the Afrotropical and Oriental Regions are reclassified here. The two remaining Oriental species (P. jutogensis Nayar, 1968 and P. borneensis Kröber, 1940a) need to be re-examined, but are probably not Physoconops.
While taxon representation of all global regions is certainly not equal in the present analysis, a general pattern can be observed. The Stylogastrinae probably originated in South America, with a subsequent radiation into Africa and Australia. The remaining Conopidae probably originated in the northern hemisphere. This hypothesis is strengthened by the location of a fossil of † Palaeomyopinae in Baltic Amber. Some clades (e.g. Dalmanniinae, Myopini, Sicinae) have spread throughout the Holarctic, but little beyond. Zodioninae appear to have spread to all geographical regions, but with little genus-level diversification. Finally, Conopinae represents a series of tribe-level invasions and subsequent radiations within various regions. This radiation has been accompanied by a great deal of genus-and species-level diversity, but little genitalic and molecular diversity (Gibson et al., 2012) .
REVISION OF CONOPID GENERA 71 CONCLUSIONS
The present analysis represents the most comprehensive phylogenetic analysis of relationships within Conopidae to date. Parsimony analysis of a 117-character morphological matrix recovers a phylogenetic hypothesis for the family. A revised classification is proposed based on this phylogenetic hypothesis (see Appendix). All extant and two fossil genera are discussed. Only nine genera were unavailable for observation and are included based on literature descriptions.
All previously proposed subfamilies are recovered with numerous autapomorphic character states. Generic membership of most subfamilies (except Conopinae and Stylogastrinae) is revised. The previously proposed tribe Sicini is elevated to subfamily rank. Relationships between subfamilies are also recovered. Placement of the fossil subfamily † Palaeomyopinae is ambiguous, but placement within the ((Conopinae + Zodioninae) + Sicinae) + Myopinae clade is presented as a viable hypothesis.
Well-supported and well-defined clades within both Conopinae and Myopinae are recovered. Each of these tribal groups is distinguishable morphologically, but relationships between tribes in Conopinae are not fully resolved. This may be due to a rapid evolution of a wide diversity of genera with unique character combinations within a short time span in evolutionary history.
A number of changes to classification are proposed. Both Notoconops and † Hoffeinsia are removed from Conopidae. Both Sicini and Zodionini are removed from Myopinae and elevated to subfamilial status. A new tribe (Thecophorini) is proposed within Myopinae to accommodate Thecophora, Scatoccemyia, and Pseudoconops. Two genera (Pseudomyopa and Parazodion) are removed from Dalmanniinae and placed in Myopinae and Zodioninae, respectively. Conopinae is divided into 11 tribes, seven of which are newly described (Asiconopini, Caenoconopini, Gyroconopini, Microconopini, Neoconopini, and Siniconopini). Some examined species are transferred to different or new genera and subgenera based on the proposed phylogeny.
The phylogenetic hypothesis and classification proposed here will facilitate future revisionary work within Conopidae. The current classification will be used as the basis for an online interactive key to all world genera currently being completed. Variation within autapomorphic character states of each subfamily and tribe will provide new character data for future research. Also, the present results will provide a phylogenetic framework for ongoing research into the evolution of mimicry, hilltopping mating behaviour, and host-parasitoid interactions involving species of Conopidae.
